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IITT’’SS  JJUUSSTT  AA
SSOODDAA  PPOOPP!!

GGRRAADDEE  LLEEVVEELL::
UUppppeerr  EElleemmeennttaarryy//MMiiddddllee
SScchhooooll

SSUUBBJJEECCTT  AARREEAA::
SScciieenncceess,,  SSoocciiaall  SSttuuddiieess

DDUURRAATTIIOONN::
PPrreeppaarraattiioonn  ttiimmee::  2200  mmiinnuutteess
AAccttiivviittyy  ttiimmee::  oonnee  ttoo  ttwwoo  5500--
mmiinnuuttee  ccllaassss  sseessssiioonnss

SSEETTTTIINNGG::
CCllaassssrroooomm

SSKKIILLLLSS::
AApppplliiccaattiioonn,,  AAnnaallyyssiiss,,
SSyynntthheessiiss,,  EEvvaalluuaattiioonn

KKEEYY  WWOORRDDSS::
RRaaww  mmaatteerriiaallss
MMaarrkkeettiinngg
LLiiffee  ccyyccllee

CCOORRRREELLAATTIIOONNSS  TTOO
SSHHOOWW--MMEE  SSTTAANNDDAARRDDSS::

PPeerrffoorrmmaannccee  SSttaannddaarrddss
11..55,,  11..88,,  11..1100,,  22..11,,  33..55,,  44..66

KKnnoowwlleeddggee  SSttaannddaarrddss
SSCC--11,,55,,77,,88
SSSS--4

SUMMARY
When students are
thirsty do they typically
drink water or are they
in the habit of drinking
a soft drink to quench
their thirst?  In this
activity students will
explore all the ways that
energy is associated
with the production and
disposal of a typical
soda pop.

OBJECTIVES

THE STUDENTS WILL:

 Explore the processes
involved in
manufacturing a typical
soft drink.

 Identify the steps that
require energy during
the manufacture of a
typical soft drink.

 Discuss the
environmental impacts
of the life style of
modern society in
relationship to packaged

foods, drinks and goods
(extension).

MATERIALS
Five group categories

Per group:

• Non-diet soda can or bottle
of same type: with
ingredients listed on label

• Poster board and markers
or paints sets.

BACKGROUND

Most items have a lifecycle
that starts from obtaining the
materials required for its
production to its final
application and disposal.  A
study of the lifecycle of a
product can be used in
determining its pricing,
optimizing production, or in
determining the
environmental effects
associated with the product
(also known as
environmental footprint).
A typical lifecycle analysis
involves the following five
steps:
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 Extracting, harvesting
and processing of raw
materials.

 Manufacturing,
processing and
formulation.

 Marketing, distribution
and transportation.

 Product use or
consumption.

 Management of waste
materials (disposal or
recycling).

A lifecycle analysis can
often reveal hidden costs
and impacts associated
product. Often energy is
consumed and waste is
produced during each of the
above steps during a
products lifecycle.

The lifecycle of a soft
drink

Soft drinks begin with
purified water.  Domestic
drinking water is filtered to
further remove any
impurities and solids prior to
making a soft drink.
Flavoring derived from
natural sources or artificial
flavors are then added to the
water. Sugar (or corn syrup)
is also added forming the
soft drink base. The soft
drink base is mixed and then
“carbonated” by introducing
carbon dioxide gas (CO2) to
the liquid.  The now
carbonated drink is
transferred to a filling
machine and dispensed into

containers and sealed.  Often
the bottles are heated to
reduce condensation and to
decrease spoilage.  Labels
are now applied and the soft
drinks are packed into
appropriate containers. Next
the packaged soda is loaded
onto trucks for
transportation to local
markets and stores.  Once at
the store the soda is usually
refrigerated until the
customer buys it.  Following
consumption the container is
either thrown into the trash
for disposal or is recycled.

Many of the steps mentioned
above involve a significant
amount of energy. In some
cases the energy required is
less than obvious such as
energy for transporting
empty bottles or cans to a
landfill after use.  A good
place to start a life cycle
analysis is to explore the list
of ingredients in a product.

Sugar is a typical soft drink
ingredient and an in-depth
life cycle analysis would
address the following
questions:

• Where did the sugar
come from?

• Was the sugar derived
from sugar cane?

• How was the sugar cane
grown?

• Did raising the sugar
cane involve the use of
fertilizers or irrigation
pumps?

• How was the sugar cane
harvested?

• How was the sugar cane
transported?

• How was the sugar cane
refined?

If the soda drink was
packaged in aluminum cans,
then where did the
aluminum for the cans
originate?

Aluminum is derived from
bauxite deposits and a
significant amount of energy is
used in producing metallic
aluminum (for details see the
activity in this curriculum, Is It
Worth It?).

Plastic bottles are commonly
used to package soft drinks.
Plastics are derived from
petroleum.  What are the
steps involved in obtaining
oil, and how is energy
involved this process? As
you can see, a full life cycle
analysis can be a very
complex process.  Many of
the items we take for
granted every day take many
paths before finding their
way to our homes.

More than seventy percent of
students (age 14) drink soft
drinks on a daily basis.  There
is evidence that the sugar and
overall calories present in soft
drinks can have adverse health
effects such as obesity,
increased risk of diabetes and
tooth decay. Caffeine present
in many soft drinks is derived
from the coffee bean and is a
stimulant that can lead to
nervousness, irritability and
sleeplessness.
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TYPICAL
INGREDIENTS FOUND
IN A NON-DIET SOFT
DRINK:

CARBONATED WATER,
HIGH FRUCTOSE CORN
SYRUP AND/OR SUGAR,
CONCENTRATED FRUIT
JUICE, CITRIC ACID,
SODIUM BENZOATE
(PRESERVES FRESHNESS),
CAFFEINE, SODIUM
CITRATE, GUM ARABIC,
ERYTHORBIC ACID
(PRESERVES FRESHNESS),
CALCIUM DISODIUM EDTA
(TO PROTECT FLAVOR),
BROMINATED VEGETABLE
OIL AND FOOD COLORING.

PROCEDURE

WARM UP
Set the stage by asking the
students:

• Given the option
between a can of soda
and a glass of water,
which would they prefer
to drink when thirsty?

• Ask some of the students
to explain why they
made this choice?

• Ask the students if they
have ever considered the
resources and energy
required to make a can
or bottle of soft drink?

• What responsibility do
we have in considering
the amount of energy
involved in making the
products we use?

LIFE CYCLE ANALYSIS

Review with the students the
concept of a life cycle analysis
presented in the background
section

Divide up the class into groups
based on the following five life
cycle categories.

 Extracting, harvesting and
processing of raw materials.

 Manufacturing, processing
and formulation.

 Marketing, distribution and
transportation.

 Product use or consumption.

 Management of waste
materials (disposal or
recycling).

Give each group an empty soft
drink container of the same
type (non-diet).  Ask the
students to locate the
ingredients listed on the side of
the container.

Ingredients are listed in order
of highest concentration to
lowest. Discuss with the
students some of the energy
dependent steps involved in
producing the first few
ingredients listed.

Review with the class the series
of questions presented in the
background concerning the
production of sugar from sugar
cane.  This will help the
students to envision all the
steps involved in producing the
soft drink.

Instruct each group to
prepare a poster showing the
energy-related steps

involved in the phase of the
soft drink life cycle they
have been assigned.

Remind the students to
consider the energy
associated with the waste
generated in each stage of the
lifecycle.

Consider having the
students classify each type of
energy used (radiant,
chemical, thermal, etc)
Refer to the curriculum
introduction for definitions

After the groups have
created their poster, the
teacher can place these in
sequence on the wall.  Each
group should be given an
opportunity to explain to the
rest of the class the energy
related steps they have
detailed in their poster.

ASSESSMENT

After each group has
explained their portion of
the soft drink lifecycle ask
the students if they are
surprised with how much
energy is required to
produce a soft drink?

The following questions can
be given to the students:

• Create a lifecycle
diagram for the activities
involved in generating
plain old drinking water?
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• What were some of the
hidden costs associated
with a soda pop?

• Compare and contrast
the environmental issues
associated with the
production and
consumption of a soft
drink versus a glass of
water?

EXTENSIONS

Many of the
every day

items we use
and consume are
heavily packaged
and processed.

The class can conduct a life
cycle analysis of another
everyday item (toothbrush,
breakfast bar, hamburger)
focusing on the
environmental footprint
associated with its
production.

GOING FURTHER

Discuss the following
questions with the class:

What are some of the health
effects associated with
drinking soft drinks versus
water or milk?

Are soft drinks a form of
liquid candy? Why or why
not?


